Spastin interacts with the centrosomal protein NA14, and is enriched in the spindle pole, the midbody and the distal axon.
Hereditary spastic paraplegia (HSP) is characterized by the specific retrograde degeneration of the longest axons in the central nervous system, the corticospinal tracts. The gene most frequently involved in autosomal dominant cases of this disease, SPG4, encodes spastin, an ATPase belonging to the AAA family. AAA proteins are thought to exert their function by the energy-dependent rearrangement of protein complexes. The composite function of these proteins is directed by their binding to regulatory factors and adaptor proteins that target their activity into specific pathways in vivo. We previously found that overexpressed spastin interacts dynamically with microtubules and displays microtubule-severing activity. Here, we demonstrate that spastin is enriched in cell regions containing dynamic microtubules. During cell division spastin is found in the spindle pole, the central spindle and the midbody, whereas in immortalized motoneurons it is enriched in the distal axon and the branching points. Furthermore, spastin interacts with the centrosomal protein NA14, and co-fractionates with gamma-tubulin, a centrosomal marker. Deletion of the region required for binding to NA14 disrupts spastin interaction with microtubules, suggesting that NA14 may be an important adaptor to target spastin activity at the centrosome. These data strongly argue that spastin plays a role in cytoskeletal rearrangements and dynamics, and provide an attractive explanation for the degeneration of motor axons in HSP.